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(juaa Rulo 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of a sheets. 



3. This report contains indications relating to the roitowing items: 



1 




Basis of the report 


II 


□ 


Priority 


111 


□ 


Non^stabllshment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


H 


Lack of unity of invention 


V 


B 


Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citatione and explanationa euportino such statement 


VI 




Certain documents cUed 


VII 


□ 


Certain defects in the Intemstionaj application 


VIII 




Certain obsenratSons on the interrtatlonal application 



DRt9 of «ubmlfudon of tha dwnand 
28/03/2000 


D«la of eomr^latfon of this roport 
08.01.2001 


Name and mailing address of tne imemsrionai 
pratlrnlnary examining authority; 

European Patent Office 
^ D-80a98 Munich 

&^ Tel. 449 as 2389 • 0 Tx: 623666 eomud 
Fasc-J^e 89 2399 - 4465 


Aumonzed omcer .^^''^"''^v 
Lanzrein, M i/ 

Teiephons No. 89 2399 7356 



Form PCT/IPEA/40e (cover ohcet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CA99/00807 



I. Basis of the report 

1. This report has been drawn on the basis of (aubstltute sheets which have been furnished to the reoeiving Office in 
r&sponse to an invitation und&r Article 14 an& raferred to in this report as "originally fifed" and arc not annexed to 
the report since they do not contain amendments (Rules 70. 16 and TO, i 7),): 
Deecrlptlon, pages: 

1-a5 as orlginalty tiled 
Claims, No.: 

1-13 as originally filed 
Drawings, sheets: 

1/B-e/8 as on'glnally filed 

Sequence listing part of the description, pages: 

1-4, filed with the letter ot 10.01.00 

a. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language In which the International applioation was filed, unless otherwise indicated undeMiila item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumlehed for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the Intemational application (under Rule 46.3(b)). 

□ the language or a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 56^). 

3. With regard to any nucleotide and/er amine aeid sequence disclosed in the lr>temational application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the intemational application in written fonn, 

□ filed together with the intemational application in computer readable form, 
la furnishedsubsequentlytothls Authority in written form. 

El furnished subsequently to this Authority in computer readable form. 

la The statement that the eubeequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

la The statement that tiie infomfiation recorded in computer readable form Is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted In the cancellation of: 
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□ 
□ 



the description, 

the claims, 
the drawings. 



pages: 
Nos.: 



sheets: 



5. a This report has been established as if (some of) the amendments had not been made, sinoe they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Ary reptBc^m&nf sheet containing such amendmentB must be referred to under item 1 and annexed to Utia 
report.) 

6. Additionaj observations, If necessary: 

IV. Lack of unity of Invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has; 

□ restricted the claims, 
la paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2, □ This Authority found that the requirement of unity of invention is not compiled and chose, acseording to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees, 

3, This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

Bl not complied with for the following reasons: 
see separme sheet 

4. Consequently, the following parts of the international application ware the subject of intemational preliminary 
examination in establishing this report! 

S alt parts. 

□ the parte relating to claims Noe. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step of industrial applioablllty; 
citations and explanations supporting euoh statement 



Statement 



Novelty (N) 



Yes: Claims 2,3,5-10 
No; Claims 1,4, 11-13 
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Inventive step (IS) Yes: 

No: 



Claims 
Claim© 1-13 



Industrial applicability (lA) Yes: 

No; 



Claims 1-13 
Claims 



2. Citations and eypianaiions 
see separate sheet 

Vli Certain documents cited 

1 , Certain published documents (Rule 70.10) 

and /or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VIII. Certain ot>8ervatlons on the international applioatlon 

The toliowing observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made; 
see separate sheet 
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Reference is made to the following documents: 



D1 : WO 92 1 6636 A (IMI\/IUNOLOGY LTD) 1 October 1 992 (1 992-1 0-01) 

D2: i\/IUENQER K. ET AL.: 'COMPLEX FORMATION OF HUMAN PAPILLOMAVIRUS 
E7 PROTEINS WITH THE RETINOBLASTOMA TUMOR SUPPRESSOR GENE 
PRODUCT EMBO JOURNAL, vol. 8, no. 13, 20 December 1989 (1989-12-20), 
pages 4099-4105, 

D3: WO 96 00583 A (MERCK & CO INC ;DONNELLY JOHN J (US): LIU MARGARET 
A (US); K/IARTINE) 1 1 January 1996 (1996-01 -11) 

D4: SUNDARAM P. ET AL.: 'Intracutaneous vaccination of rabbits with the E6 gene of 
cottontail rabbit papillomavirus provides partial protection against virus challenge. ' 
VACCINE, vol. 16, no. 6, April 1998 (1998-04). pages 613-623. 

D6: RESSINQ M. E. ETAL.: 'HUMAN CTL EPITOPES ENCODED BY HUMAN 

PAPILLOMAVIRUS TYPE 16 E6 AND E7 IDENTIFIED THROUGH IN VIVO AND 
IN VITRO IMMUNOGENICITY STUDIES OF HLA-A0201 -BINDING PEPTIDES' 
JOURNAL OF IMMUNOLOGY, vol. 154, 1 June 1995 (1995-06-01), pages 5934- 
5943. 
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Re Item IV 

Lack of unity of invention 



The international preliminary examining Authority Is of the opinion that the present 
application lacks unity whhin the meaning of Art. 34(3) and Rule 13.1 POT. 
It will be considered that the following separate alleged Inventions are not so linked as 
to form a single general inventive concept: 

1) Claims 5, 6 (completely), claims 1-4, 11-13 (partially): A vector comprising a 
sequence encoding a HPVie E7 protein which has a reduced oncogenic potential 
due to deletion of amino acids 21 -26 

2) Claims 7>-1 0 (completely), claims 1 -4, 1 1 -1 3 (partially): A vector comprising a 
sequence encoding the immunogenic epitopes of E7 (amino acids 11-20^ 49-57. 
82-90/ 86'*9S) and of E6 (amino acids 29-38). 

The general inventive concept underlying the above mentioned inventions 1) and 2), 
can be seen In the decreased oncogenicity of E7. The oncogenic potential was reduced 
by either deleting the RB-binding sequence (invention 1) or by by assembly of the 
immunogenic epitopes of E7 and Ee without the intervening sequences (Invention 2). 
IHowever, said general Inventive concept Is not novel in view of D1 . 
The need for reduction of the oncogenic potential of E7 used for immunotherapy or 
vaccination was recognized in D1 . The problem was solved by the pravision of 
vaccinia virus vectors expressing fusion proteins of E6 and E7 from HPV 16 and HPV 
18. The recombinant vectors are proposed for use as immunotherapeutics or vaccines 
for conditions related to HPV Infection, such as cervical cancer (p, 4, 1 19-23). The 
oncogenic potential of HPV 16 E7 was reduced by replacement of cys 24 and glu 26 
(cys 27 and glu 29 In HPV 18) With glycine (p. 12, 1. 12-18; p. 17, 1. 5-1 1; p. 25, 1. 28 - p, 
26, i, 14; Fig. 2 ). The two mutated residues are involved In RB-binding and the block of 
this interaction apparently reduces oncogenicity. 
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Re ItemV 

Reasoned statement under Article with regard to noveltv, inventive step IM! 

indufitriar applicability: citations and emlanations supporting SUCh statement 

1 . The present application concerns vectors expressing E6 and/or E7 protein of 
hunnan papilloma virus (HPV). The oncogenic potential of E7 is reduced by a 
deletion (amino acids 21-26) or by assembly of the immunogenic epitopes of E7 
and E6 without the intervening sequences. The constructs are to be used for DNA 
vaccination against HPV-associated cen/ical cancers. The applicants demonstrate 
experimentally that both constructs induce protective antitumor immunity in mice 
challenged with C3 tumour cells (examples 5-10). 



2, Claims 1 , 4, 11-13 lack novelty according to Art. 33 (2) PCT In view of D1 . 

D1 describes vaccinia virus vectors expressing fusion proteins of E6 and E7 from 
HPV 16 and HPV 18. The recombinant vector is proposed for use as an 
Immunotherapeutic or vaccine for conditions related to HPV infection, such as 
cervical cancer (p. 4, i. 19-23). The onoogenio potential of HPV 16 E7 was 
reduced by replacement of eye 24 and glu 26 (cys 27 and glu 29 in HPV 18) with 
iglyclne (p. 12, 1. 12-18; p. 17, 1. 5-11; p. 25, 1 28 - p, 26. i. 14; Fig, 2 ). Hence, the 
residues involved in binding of RB were mutated, thereby abolishing the 
immortalizing potenilai of E7. 

Claims 2, 3, 5-10 are found to be novel over the cited prior art. 



3. Claims 2, 3, 5-1 0 lacl< inventive step according to Art. 33 (3) PCT. 

For evaluation of Inventive step, the two inventions identified in the previous 
communication (invitation to restrict or pay additional fees) are analysed 
separately. 

3.1 Invention 1): Claims 5, 6 (completely), claims 2, 3 (paniaily): A vector comprising a 
sequence encoding a HPV16 E7 protein which has a reduced oncogenic potential 
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due to deletion of amino acids 21-26. 

Tiie closest prior art document (s D1 . The vaccinia vector of D1 expressing E6/E7 
has reduced onaogenic potential due to mutation of the RB-bindIng site (p. 12, 1. 
12-1 8; p. 17, 1. 5-1 1 ; p. 25, L 28 - p. 26, K 14; Fig. 2 ). The vector Is to be used as 
an immunotherapeutic or vaccine for conditions related to HPV infection, such as 
cen/ical cancer (p. 4, L 1 9-23). The difference to the vector of the present 
application is thus: i) another mutation in the RB binding site (i.e. deletion of amino 
acids 21-26) and il) the use of a plasmid vector with CMV promoter Instead of 
vaccinia. 

The Technical problem underlying the present alleged invention can therefore be 
seen in the provision of further vaccines agalnet l-iPV-assooiated cervical cancer. 
The solution proposed cannot be considered involving an inventive step (Article 
33(3) PCT) for the following reasons: 

The closest prior art document D1 used vaccinia virus vectors for vaccination. D3 
and D4 both disclose DNA vaccines for papilloma virus. Thus, the skilled person 
was well aware of the successful use of DNA vaccines for iHPV E6 (D4) or E7 
(D3). There was an existing need (mentioned in Dl p. 5, lines 10-15; or D4 p. 
622) to improve the vaccines In terms of the oncogenic potential. Further, the 
sKilied person knew from Dl that abolishment of RB-bindIng did reduce the 
oncogenic potential of HPV E7. D2 discloses that deletion of amino acid residues 
21-24 of HPV16 E7 abolished binding of RB and mutation of E26 severely 
impaired RB-binding (p. 4103, right column, 2- paragraph). This showed clearty 
that the RB-bindIng site consisted of amino acids 21-26. It can therefore not be 
considered inventive to delete amino acids 21r26 for the purpose of reducing 
oncogenic potential. This Is just an arbitrary selection of another possible 
mutation. It cannot be seen at present whether any unexpected technical effect Is 
associated with this. 

3.2 invention 2): Claims 7-10 (completely), claims 2, 3 (partially): A vector comprising 
a sequence encoding the immunogenic epitopes of E7 (amino acids 11 -20, 49-57, 
82-90, 86-93) and of Ee (amino acids 29-38). 

The feature which distinguishes alleged invention 2) from alleged invention 1) is 
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the approach to reduce oncogenic potential by expressing Immunogenic epitopes 
of HPV E6/E7. 

The epitopes of E6 and E7 were known from D5. It is stated that the epitopes 
"could be used In vaccines for the prevention and treatment of cervical carcinoma" 
(abstract). It Is shown that Immunity against multiple epitopes can be induced by 
administration of a mixture of the four immunogenic IHPV peptides E6.29-37, 
E7.11-20, E7.82-90, E7.86-93 (p. 5937, left hand column, last paragraph; Table 
II). Furthermore, it is stated in D4 that "several EB-expressing conBtruota oan be 
generated to express individually, complementary portions of the E6 protein. By 
combining these In a single multivalent Ed vaccine, It should be possible to Induce 
the full spectrum of E6 antigenicity while, simultaneously, eliminating any 
pathogenlony associated with full-length 56 prore/ns. "Thus, D4 teaches to 
combine the Individual epitopes in a single vaccine. D4 also teaches the use of 
HPV E6 DNA vaccines. DNA vaccines using the E7 coding sequence were also 
known from D3. 

We hold the view that the skilled person would, in order to provide an alternative 
vacoine for HPV, use the well characterized epitopes of HPV E6/E7. in view of D4 
and D5, it was obvious to use multiple epitopes in combination. 



4, Claims 12 and 13 concern methods of treatment of the human or animal body. For 
the assessment of said claims on the question whether they are industrially 
applicable, no unified criteria exist In the POT Contracting Staies. The patentability 
can also be dependent upon the formulation of the claims. The EPO, for example, 
does not recognize as industrially applicable the subject-matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a 
compound for the manufacture of a medicament for a new medical treatment. 
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Certain documents cited 



Certain published documents (Rule 70,10) 

Application No Publication date 

Patent No (c/ayAnonth/^Gar) 

WO 99/1 8995 22.04.1 999 



09.10.1998 



RUng date 



PKortty date (va!M claim) 



09,10,1997 



This document diecloses DNA vaccines of HPV/16 E7 derived immunogenic peptides. 



Certain obeervatione on the international aBolication 



1 . Claime 1 , 4 and appending claime 2, 3, 1 1-13 do not meet the requirements of 
Article 6 PCT in tliat the matter for which protection is sought is not dearly 
defined. The ciaims attempt to define the subject-matter in terms of the result to 
be achieved which merely amounts to a statement of the underlying problem. 
Furthermore, the tenrns used to specify the result to be achieved are unclear. It is 
not clear to the skilled person what is meant by a "non-toxic T-cell epitope" or a 
"sequence detoxified to prevent oncogene replication". 

2. The arbitrary terms designating piasmids employed in claims 3, 8, 10 are not 
generally accepted in the field in question, contrary to the requirements specified 
in the PCT Guidelines 11-4.15. 
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110 > GAJKWCZYK, Diaixe M- 
£>SiRSSO£7, ^joy 

CAO, Shi-Xion 

*rAP.*TtAC3LZA, James 
MOXSiFOEOK, Phillipe 
ROVINSKI, Benjjaxnin 

'.170> TSSATMENT OF CBIRVICAZi CANCSR 

\120> 103S-dai E4I6;jb 

:140> PCT/CA99/00e07 
:14X> 1999-09-03 

a50> eO/099,291 
:1S1> 1993-09-04 

iXGO> 12 

(170> Pat:entXii Ver. 2.1 

fiaiO> 1 
c211> 300 

c2l3> Axxificial Se^enoe 

c2a3? Descz^iptioa of Artificial Bequence iSynbhabio 
mixii - gene 

<400> 1 

etgcs^gcagg etagcatnoa tggagat&aa ectacattgc atgaatataC gbtagatttg 60 

oaaaoagaga oaaetoaabt ga^bgaGagc teagaggagg agga^gaaac agacgygrcca 120 

gotggaeaag cagaaccgga cagagcocat tacaatactg taaeettttg Ctgeaagtgt IBO 

gaetctacgc ttoggttgtg cgtacaaagc aeaeacgcag acatccgcao ctcggaagac 240 

ctgbtaatgg gcacaetagg aattgtgtge cecatctgtt ctcagaaaec ataagtcgac 30O 



<210> 2 
<211> 33 
<;21Z> DSTA 

<213> Artificial Sequence 
<220> 

<223> DeseriptiozL o€ Arci£ioial SequmdetSynl^liecits 
mixii-^geae 

<400> 2 

ctgdagcagg cuagGacgca cggagacaca cct 



<210> 3 
«aii> 35 

<213> PNA 

<ai3>> A3rti£icial 9eq;uenoe 



220> 

223=- Description of Artificial Sequence » Syat hot ic 
:4rOO> 3 

!agetg%Ata ooaaagaebe ttgnctaccc egbgfc 3^ 

:aiO> 4 ' 

:213» Xrtifldial Secjuence 
£220^ 

:223> Description of Artificial Sequence : Synthetic 
Ttiizi4~9®^<^ 

j^00> 4 

icgoogccg-c caccatgaga goacattaoa. ^^t^ttgttac ctttgecgcc gcctacacgt 60 
lagatttgca accagagaca actgcagccg ctctgttaat gggcacacta ggaactgtgg 120 
scgeggcgac actaggaatt gtgtgecoca tcgcagcago cactataeat: gatataatat lao 
tagaatgtgt gtaatagtga gaattcatga gagcccatna caarattgtt acccctgccg 240 
acgcctatat gttagatttg eaaecagaga caaengcsage cgctctgcca atgggcacac 300 
taggaattgt ggcegoggog aeaetaggaa tngcgcgcco caccgcagca gccactatac 360 
atgatataat attagaacgc gtgcaa 

<210> 5 
<2XX> 180 

^213> Artificial Sequence 
^230> 

^S23> Oeack-iption o£ Artificial SequenoQ iSyntnetlc 
<400> E 

atgagageca attaeaatat tgttaecttt gccgcdgcct atatgttaga tttgcaacoa 60 
gagacaaetg cagccsgctcc gctaacgggc acactaggaa ttgtggccgc ggcgac^cfea lao 
ggaattgtgt gccooategc agcagccact atacatgata taatattaga atgtgtgtaa 180 

<210> 6 
<211> S9 

<213> Artificial Sequence 
<220> 

<223> Deearlption o£ Artificial Sequence tSynchetlc 

Met Arg Ala Hie Tyr Asn Xle Val Tlir She Ala Ala Ala Tyx Met I^au 
IS 10 IS 

Asp Ijau aln Pro Glu Thr Thr Ala Ala Ala Leu tou Met Oly ^*wr Leu 
20 as 30 

Oly lie Val Ala Ala Ala Thr Xeu Qly II© Val cys Pro lie Ala Ala 
35 40 45 



.la Thr He His Asp He He Leu Glu Cys Val 

50 55 



;2io> 7 
:211> 92 
'.212> DfiTA 

:213> Artificial Sfigueaeo 
:aao> 

ta2a>^ Description of Artificial sccxaencesSyndLecic 

:400> 7 

rcgaogeega eaeseatgaga gcccattaca atattgttac ctttgccgce gcctatatgt 60 

:agatrtgea accagagaca actgcagccg ct 



c210> B 
<3ax> 103 
c212> DNA 

c2l39 Artificial fiequcnec 

<2ao> 

<223> Description of Arcifioial sequence tByncnecic 
<400> 8 

etgttaatgg gcaGactagg aancgtggcc gcggcgacac taggaattgt gtgccccafec 
gcagcagcca ctataeatga cacaacatca gaat^-cgtgt a^tagcga? 



<210> 9 
<211> 55 
<21.2> DIOA 

q213 9 Artificial Se^e&ce 
<2209^ 

4223 > De0oription of Arcifioial Sequence t Synthetic 
«4oo^ 9 

catataggcg gcggcaaagg raacaacacc gcaatgggct otcatggcgg cggcg 



<210d 10 
<23.i> 46 
<212> DVA 

^213 > Artificial Sequoxioo 
<220> 

<aa3> Description of Artificial Saquence e Synthetic 
<400> 10 

aatotaaacg ccggtctctg ttgacgccgg cgagacaarc acccgc 



<210> 11 
<211> 100 
<:212» DNA 

<212> Artificial Saeruonee 



220> 

U3> Description of ArriCicial Sequence : Synthetic 

cgatcetta acaccggcgc c^tHtsatc cttaaoaoaa ggggtagcgt cgtnggtgar 
tgtactata ttata.accct aoacacatta roaotcetaa 



210> 12 
211> 35 
ai2> 

213> ^rti£iaial Sequance 
:2ao> 

:a23> Description oc Artificial Seijuence jSyntlictic 

:40Q> 12 

jtcgacttat ggtttctgag aacagatggg gcaaa 
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